Introduction
Rainfall is a crucial factor in the hydrological cycle. It plays an essential role in global water balance, irrigation scheduling, water resources planning and management. Extreme rainfall causes flood and erosion hazard whereas, scarcity of rainfall causes drought conditions. The analysis of rainfall data deals with interpreting the past record of rainfall events in terms of future probabilities of occurrence (Kumar and Bhardwaj, 2015) . Rainfall patterns vary from country to country as well as from weather station to station. However, homogeneity can also be found bytaking annual extreme precipitation as an extreme event (Khudri and Sadia, 2013) . Frequency analysis of rainfall datahad been done for different places in India (Sharda and Bhushan, 1985; Prakash and Rao, 1986; Rizvi et al., 2001) . Sen et al., (1999) found that the gamma probability distribution provided the best fit for monthly maxima rainfall in arid regions in Libya. Lee (2005) showed that LP3 The study of probability analysis of rainfall is necessary to find the most suitable distribution model that could visualize rainfall extremities. In this present study probability distribution viz. Normal, Log-Normal, Exponential, Gumble, Generalized Extreme Value, Weibull, Generalized gamma, Log Pearson type 3, logistic distribution with two parameter and two-parameter Log-Logistic distribution for daily maximum rainfall data of 37 years for six different locations of West Bengal to find the best fit distribution model among each location by using Goodness of Fit test (χ 2 test), Kolmogorov-Smirnov test (K-S test) and Anderson Darling test. The result of the sum of rank it is found that Log Pearson type 3 distribution fitted best for three geographical locations viz. Kharagpur, Bolpur and Balurghat followed by Gumble in Kolkata, Log logistic in Darjeeling and generalized extreme value in Berhampur.
distributions fitted best to 50% of the stations for the rainfall distribution of the Chia-Nan plain area of Taiwan. Bhakar et al., (2006) did a frequency analysis of consecutive days peak rainfall at Banswara, Rajasthan, India, was found gamma distribution as the best fit as compared to other methods after due testing with Chi-square value. Mandal and Choudhury (2015) studied the annual, seasonal and monthly maximum daily rainfall data for Sagar Island, located on the continental shelf of the Bay of Bengal and found that normal (N) distributions were fitted best to annual, post-monsoon and summer seasons, while Lognormal (LN2), Weibull (W2) and Pearson type 5 were fitted best to pre-monsoon, monsoon and winter seasons respectively.
West Bengal has an agriculture-based economy where precipitation plays a vital role important. The extreme events of rainfall may affect agriculture, ecosystems, biodiversities and livelihood patterns (Alam et al., 2018) .
It is very important to extract the patterns of extreme rainfall events to determine risk factors that can be used to develop long-term measures to save human lives and property as well as soil and water conservation and irrigation planning.
Therefore in the present study probability distribution of maximum daily rainfall data for six different locations in West Bengal and to check the best fit of the distributions in these locations.
Materials and Methods
Daily rainfall data (0.5ᵒ x 0.5ᵒ resolution) of 37 years ( Access Viewer Website (https://power.larc.nasa.gov/data-accessviewer/). From the daily rainfall data, the maximum daily rainfall data from each year among all 37 years were selected for the probability distribution for each location. The geographical locations are shown in figure 1.
Nine different distributions are used to fit the data by using the EasyFit software package. The probability density functions for each distribution are given below. Abbreviations are given in parenthesis. 
Kolmogorov-Smirnov (K-S) Test
It is also a popular non-parametric test. This test is used to decide if a sample comes from a hypothetical continuous distribution or not. It test is based on the empirical cumulative distribution function (ECDF). Assume that, we have a random sample x 1 ,..., x n from some distribution with CDF F(x). The empirical CDF is denoted by,
The Kolmogorov-Smirnov statistic is denoted by D, is based on the maximum positive difference between the theoretical and the empirical cumulative distribution function:
where, is the hypothetical cumulative distribution function H 0 : the data follows a specified distribution, against H 1 : the data do not follow the specified distribution.
H 0 is rejected at % level of significance if >tabulated . Otherwise it is accepted. Otherwise it is accepted.
Anderson-Darling Test
The Anderson-Darling is also a distributionfree method or non-parametric method of the testing procedure to compare the fit of an observed cumulative distribution function to an expected cumulative distribution function. This test gives more weight to the tails than the Kolmogorov-Smirnov test. The Anderson-Darling statistic (A 2 ) is defined as where, F denotes the cumulative distribution function.
H 0 : the data follows a specified distribution, against H 1 : the data do not follow the specified distribution.
The critical values for the Anderson-Darling test depend on the specific distribution that is being tested. The hypothesis regarding the specific distributional is rejected at the significance level of α % if the test statistic, A 2 , is greater than the critical value obtained from a table.
Results and Discussion
The data in this study shows the maximum daily rainfall in the year from 1982 to 2018. The maximum daily rainfall varies in a different station based on geographical location i.e. latitude, longitude, altitude and environmental factors such as proximity to the sea. The descriptive statistics of the maximum daily rainfall data along with best-fit results of K-S test, A-D test, Goodness of fit and the best sum of rank result of six different geographical locations of West Bengal are shown in the following table (Table 1 and  Table 2 ).
In table 2, figure in the parenthesis for K-S, A-D and Goodness of fit test given the test statistics value and for the sum of the rank of three tests are given in sum of the rank column. Since the result of the present study shows the fitness of different distributions in a different location, therefore, the rank of three tests in each location are summed to get the best distribution for that station. The best and worse fitted distribution is considered as the lowest and highest value of the rank-sum respectively. According to this Gumble, Log logistic and Generalized Extreme Value shows the best fit for the station Kolkata, Darjeeling and Berhumpur respectively and Log Pearson type 3 distribution shows the best fit for the remaining three-station viz. Kharagpur, Bolpur and Balurghat. Worse fit is observed in case of Logistic, Exponential, Normal distribution in the case of Kharagpur, Kolkata, Darjeeling respectively, Normal and Weibull jointly (equal rank-sum) for Bolpur and exponential and Logistic together in Balurghat, Exponential in Berhampur. The parameters for the different distributions are expressed in the following table (Table 3 ).
Fig.1 Geographical location of the six locations in West Bengal map
In the present study, ten different probability distributions are fitted for the 37-year dataset of six geographical locations in West Bengal and from the results of the sum of rank, it is found that Log Pearson type 3 distribution fitted based for three geographical locations viz. Kharagpur, Bolpur and Balurghat followed by Gumble in Kolkata, Log logistic in Darjeeling and generalized extreme value in Berhampur.
